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REMARKS 

Claims 1, 3-4, 6, 8, 12-16, 19, 21, 23-24, 26, 29, and 139-161 are pending in 
the present application. Claims 5, 7, 9-11, 17-18, 22, 25, 27-28, 34-35, 41-42, 45- 
111, 113, 115-117, 126-127, 129-130 and 134 have previously been cancelled 
without prejudice or disclaimer. Claims 2, 6, 20, 30-33, 36-40, 43-44, 112, 114, 
118-125, 128, 131-133, and 135-1 38 are cancelled without prejudice or disclaimer. 

This Amendment and Response is filed supplemental to the response filed 
on December 2, 2009 which was filed responsive to the non-final Official Action 
dated April 15, 2009. The December 2, 2009 response is incorporated herein in its 
entirety. 

Claims 1, 8, and 21 have been amended, and claims 2, 6, 20, 30-33, 36-40, 
43-44, 112, 114. 118-125, 128, 131-133, and 135-138 have been cancelled without 
prejudice or disclaimer. Additionally, new claims 139-161 have been added. 
Support for these amendments appears throughout the specification and claims as 
originally filed. No new matter has been added. Applicants, by amending any 
claims herein and/or canceling any claims herein, make no admission as to the 
validity of any rejection made by the Examiner against any of these claims. 
Applicants reserve the right to reassert any of the claims canceled herein or the 
original claim scope of any claim amended herein, in a continuing application. 

Applicants thank the Examiner for conducting an interview with the 
undersigned attorney on December 8, 2009. During the interview the rejections of 
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record were discussed and Applicants agreed to consider amending the claims and 
submitting evidence of unexpected results or commercial success. Accordingly, 
Applicant's have amended the claims as presented above. Further, the discussed 
evidence of unexpected results and commercial results is submitted and discussed 
herein below. 

Claims 1 and 21 have been amended to recite: (i) that the minoxidil or 
minoxidil salt is the "sole hair-growing active present in the composition"; (ii) to 
delete "an oil component" and "a propellant" and optional excipients; (iii) to require 
that the pharmaceutical composition is actuated with a propellant to form a foam or 
mousse; (iv) to specify that "the minoxidil or salt thereof is not encapsulated"; and 
(v) to specify "wherein the apparent pH of the final product is in the range of from 
approximately 5.0 to 7.0." Support for amended claims 1 and 21, and new claims 
139-161, appears throughout the specification and claims as originally filed. 
Further, claim 8 has been amended to change the claim dependency in view of the 
cancellation of claim 2. No new matter has been added. 

In view of the following, further and favorable consideration is respectfully 
requested. 

/. At page 3 of the final Official Action, the Examiner has maintained the 
rejection of claims 1-4, 6, 8, 12, 13, 15-16, 19-21, 23-24, 26, 29, 112, 114, 
118-125, 128, 131-132 and 135-138 under 35 USC § 103 (a), as being 
unpatentable over Peck et aL in view of Weiner et aL or Yu et al., 
respectively. 

The Examiner asserts that "It would have been obvious to the skilled artisan 
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to combine the teachings of Peck et al. and Weiner and utilize the instant minoxidil 
acid salt" because Weiner teaches that this addition yields a hydrophilic compound 
that allows for better penetration into the hair follicles. 

With regard to claims 1 and 112, the Examiner also asserts that while the 
claims were amended to recite the transition language "consisting of," they were 
also amended to optionally include one or more excipients that would allow for the 
inclusion of lipid vesicles which would be considered an excipient, i.e., a penetration 
agent. 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

Claims 3-4, 8, 12-13, 15-16, 19, 20, 26, and 29 are directly or indirectly 
dependent on independent claim 1 . Claims 23-24 are each directly dependent on 
independent claim 21. Claims 2, 6, 20, 112, 114, 118-125, 128, 131-132, and 135- 
138 have been canceled. Present claims 1 and 21 have been amended, in part, to 
specify that "the minoxidil or salt thereof is not encapsulated". More specifically, 
claims 1 and 21 clearly exclude the inclusion of minoxidil in a lipid vesicle. In 
contrast, a lipid vesicle is clearly required by Weiner et al. Weiner et al., in the 
"Summary of the Invention", states that the "invention" is "based, in part, on the 
discovery that making a material... and encapsulating the drug in a lipid vesicle, can 
improve delivery. This is particularly pertinent to the delivery of minoxidil." See 
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also, Weiner at al. in the claims. 

Weiner et al. teach away from preparing and/or administering an 
unencapsulated minoxidil acid salt formulation. The skilled artisan in view of Weiner 
et al. would have had no motivation to prepare a formulation by employing a 
minoxidil salt or by reacting minoxidil with an acid to form a minoxidil salt, absent 
encapsulation of the minoxidil salt in a lipid vesicle because Weiner et al. describe 
that an unencapsulated minoxidil salt exhibits extremely poor penetration. Again, 
the present claims specifically do not encompass encapsulation of minoxidil in lipid 
vesicles. 

In view of the foregoing, it is submitted that nothing in the applied references, 
taken alone or together, render the presently claimed subject matter obvious within 
the meaning of 35 USC § 103. Accordingly, the Examiner is respectfully requested 
to withdraw this rejection of pending claims 1, 3-4, 6, 8, 12, 13. 15-16, 19, 21, 23- 
24, 26, and 29. 

//. At page 11 of the Official Action, the Examiner has maintained 
the rejection of claims 14, 30-33, 36-40, 43-44 and 133 under 35 
USC § 103 (a), as being unpatentable over Peck et al. in view of 
Weiner et al. or Yu et aL, respectively, and further in view of 
Uchikawa et aL 

The Examiner asserts that it would have been obvious to the skilled artisan 
"to combine the teachings of the above references and substitute the exemplified 
propylene glycol with the instantly claimed glycerol and arrive at the instant 
invention" because "Uchikawa et al. teach both propylene glycol and glycerol are 
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polyhydric alcohols conventionally used in the art." 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

Claim 14 is indirectly dependent on independent claim 1 . Claims 30-33, 36- 
40, 43-44, and 133 have been cancelled. Claim 1 has been amended to specify 
that "the minoxidil or salt thereof is not encapsulated". Claim 30 specifically 
excludes encapsulation of minoxidil in a lipid vesicle. 

As discussed above, Weiner et al. teach away from preparing and/or 
administering an unencapsulated minoxidil acid salt formulation. The skilled artisan 
in view of Weiner et al. would have had no motivation to prepare a formulation by 
employing a minoxidil salt or by reacting minoxidil with an acid to form a minoxidil 
salt, absent encapsulation of the minoxidil salt in a lipid vesicle because Weiner et 
al. describe that an unencapsulated minoxidil salt exhibits extremely poor 
penetration. Again, the present claims specifically do not encompass encapsulation 
of minoxidil in lipid vesicles. 

In view of the foregoing, it is submitted that nothing in the applied references, 
taken alone or together, render the presently claimed subject matter obvious within 
the meaning of 35 USC § 1 03. Accordingly, the Examiner is respectfully requested 
to withdraw this rejection of pending claim 14. 
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///. At page 12 of the Official Action, the Examiner has maintained 
the rejection of claims 1-4, 6, 8, 12-13, 15-16, 19-21, 23-24, 26, 
112, 118-125, 128, 131-132 and 135-138 under 35 USC § 103 as 
being unpatentable overJP 07-048230 in view ofWeineretal. or 
Yu et al. and further in view of Caldini et aL 

The Exanniner asserts that it would have been obvious to the skilled artisan to 

combine the teachings of JP 07-048230 ("230") and Weiner et al. or Yu et al. and 

utilize the instant minoxidil acid salt. The Examiner further asserts that it would 

have been obvious to the skilled artisan to combine the teachings of the references 

and utilize benzyl alcohol in the solvent system because Caldini et al. teach that the 

use of benzyl alcohol improves transcutaneous and transfollicular absorption of 

active agents. 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

As discussed above in sections I and II, incorporated herein by reference in 
their entirety, present claim 1 recites the transition language "consisting of." Claim 
21 recites providing a pharmaceutical composition "consisting of." This transition 
language excludes components other than those expressly recited. In addition, 
claims 1 and 21 have been amended to specify that "the minoxidil or salt thereof is 
not encapsulated". Accordingly, claims 1 and 21 clearly exclude encapsulation of 
minoxidil in lipid vesicles. See sections I and II herein. Further, claims 2, 6, 20, 
112, 118-125, 128, 131-132, and 135-138 have been canceled. 
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As discussed above, Weiner et al. teach away from preparing and/or 
administering an unencapsulated minoxidil acid salt formulation. The skilled artisan 
in view of Weiner et al. would have had no motivation to prepare a formulation by 
employing a minoxidil salt or by reacting minoxidil with an acid to form a minoxidil 
salt, absent encapsulation of the minoxidil salt in a lipid vesicle because Weiner et 
al. describe that an unencapsulated minoxidil salt exhibits extremely poor 
penetration. Again, the present claims specifically do not encompass encapsulation 
of minoxidil in lipid vesicles. 

Further, as discussed above, the skilled artisan would have had no 
motivation to prepare a formulation employing a minoxidil salt or prepare a 
formulation by reacting minoxidil with an acid to form a minoxidil salt, because 
Weiner et al. describe that commercial Rogaine® (that is encapsulated) exhibits 
significantly greater penetration than exhibited by an unencapsulated minoxidil salt 
formulation and thus teach away from the present claims. Again, the present 
claims do not encompass encapsulation of minoxidil in lipid vesicles. 

In view of the foregoing, it is submitted that nothing in any of JP 07-048230, 
Weiner et al., Yu et al., and Caldini et al., taken alone or together, suggests the 
presently claimed subject matter within the meaning of 35 USC § 103. Accordingly, 
the Examiner is respectfully requested to withdraw this rejection of pending claims 
1, 3-4, 8, 12-13, 15-16, 19, 21, 23-24, and 26. 
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IV. At page 15 of the Official Action, the Examiner has maintained 
the rejection of claims 1-4, 6, 8, 12-13, 15-16, 19-21, 23-24 and 26- 
29 under 35 USC § 103 (a), as being unpatentable over Navarro et 
aL in view of Weiner et aL 

The Examiner asserts that it would have been obvious to the skilled artisan 

"to combine the teachings of Navarro et al. and Weiner and substitute Navarro's 

cyclodextrin with the instant acid to convert minoxidil into a salt" because "Weiner 

teaches that by converting minoxidil to a hydrophilic compound, it penetrates the 

skin." 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

Responsive to Applicants arguments, the Examiner asserts that claims 1 and 
21 allow for the inclusion of a lipid vesicle or a cyclodextrin carrier because they 
recite an optional excipient which can be a lipid vesicle or a cyclodextrin carrier. 
More specifically, the Examiner asserts that "the cyclodextrin carrier of Weiner 
[Navarro] reads on a stabilizer. As evidenced by Moldenhauer et al... compositions 
containing complexes of gamma-cyclodextrin and retinol or retinol derivatives have 
unexpected stability. Thus, Moldenhauer et al. support the examiner's argument 
that cyclodextrin reads on a stabilizer. As such, . . .applicant's claims do not exclude 
Weiner's [Navarro's] cyclodextrin carrier." The Examiner also asserts that the use 
of cyclodextrin salt addition provides substantial penetration through the hair follicle 
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second only to the use of a minoxidil acid salt addition. See the Official Action of 
April 15, 2009 at page 15, paragraph 4 and page 17 paragraphs 3 and 4. 

Applicants strongly disagree with the Examiner's assertion that the present 
claims encompass a cyclodextrin carrier. None of claims 1 and 21 recite an optional 
excipient that is a cyclodextrin carrier. The recited optional excipients neither 
include a cyclodextrin carrier nor allow for the inclusion of a cyclodextrin carrier. 

As discussed above in sections I and 11, incorporated herein by reference in 
their entirety, present claim 1 recites the transition language "consisting of." Claim 
21 recites providing a pharmaceutical composition "consisting of." This transition 
language excludes components other than those expressly recited. In addition, 
claims 1 and 21 have been amended to specify that "the minoxidil or salt thereof is 
not encapsulated"; and to specify "wherein the apparent pH of the final product is in 
the range of from approximately 5.0 to 7.0." Accordingly, claims 1 and 21 clearly 
exclude encapsulation of minoxidil in a cyclodextrin carrier. Please see sections I 
and II herein. 

Navarro et al. describe encapsulating minoxidil in a cyclodextrin carrier, 

wherein cyclodextrin functions as a "host" molecule to trap the minoxidil "guest" 

molecule inside the ring. Navarro et al. describe the use of cyclodextrin in order to 

assist in the solubilization of minoxidil while avoiding high amounts of propylene 

glycol. Navarro et al. state the following: 

[t]he amount of y-cyclodextrin present in the composition for hair is 
such that it permits a substantial reduction in the amount of solvent 



1: 



Mail Stop Amendment 
Attny. Docket No. C7979U 
Page 21 of 32 

for minoxidil which would normally need to be added to achieve a 
comparable solubility of minoxidil in the absence of the 
aforementioned cyclodextrin. (Page 3, lines 9-13 of the English 
translation). 

From the foregoing, it is clear that cyclodextrin is an essential element of 
Navarro et al. because it must be combined with minoxidil in order to impart 
improved solubility properties to minoxidil, thereby reducing the amount of solvent 
such as propylene glycol needed in the formulation. However, the present claims 
exclude cyclodextrin. As such, the encapsulating technique of Navarro et al. is 
distinguished. Please see sections I and II herein. 

In further support of the foregoing, the Examiner's attention is directed to the 
Declaration submitted previously in corresponding patent application no. 10/124,197 
now US Patent No. 6.946,120, on June 18, 2004. The Declaration under 37 CFR 
§1 . 1 32 by Albert Zorko Abram ("the Abram Declaration"), was filed in response to a 
rejection of the then-pending claims under 35 USC § 103 as obvious in view of the 
disclosures of Navarro in view of Weiner et al. and further in view of Leitch. 

In the Declaration, Mr. Abram declares in paragraph 9 that supplementing the 
teaching of Navarro with the teaching of Weiner et al. would destroy the intended 
purpose of the Navarro composition. Mr. Abram declares in paragraph 10 that 
the role of cyclodextrin in Navarro is to function as a host molecule to trap the 
minoxidil "guest" molecule inside the ring and that it is the minoxidil-cyclodextrin 
"host-guest" complex that imparts improved solubility properties, as compared to a 
similar minoxidil composition not having cyclodextrin. Mr. Abram declares that it is 
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recognized that cyclodextrins are unstable in acidic conditions and that 
subjecting cyclodextrins to acidic conditions will result in the degradation of the 
cyclodextrins into its individual glucose units. The present claims require that the 
pH of the final product is in the range of from approximately 5.0 to 7.0, i.e., acidic. 

In view of the foregoing, it is submitted that nothing in Navarro et al. and 
Weiner et al., taken alone or together, renders the presently claimed subject matter 
obvious within the meaning of 35 USC § 103. Accordingly, the Examiner is 
respectfully requested to withdraw this rejection of pending claims 1 , 3-4, 8, 12-1 3, 
15-16, 19,21,23-24, 26 and 29. 

V. At page 18 of ttie Official Action, the Examiner has maintained 
the rejection of claims 14, 30-33, 36-40, 43-44, 112, 118-125, 128 
and 131-138 under 35 USC § 103 (a), as being unpatentable over 
Navarro et al. in view of Weiner et al. and further in view of Wong 
et al. 

The Examiner asserts that it would have been obvious to the skilled artisan to 
combine the teachings of the references and further utilize a propellant because 
"Wong et al. teach that a propellant allows a solution to aerosolize." The Examiner 
further asserts that "it would have been obvious to use either propylene glycol or 
glycerol and arrive at the instant invention." 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

Claim 14 is indirectly dependent on independent claim 1 . Claims 30-33, 36- 
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40, 43-44, 112, 118-125, 128 and 131-138 have been cancelled. Claim 1 
specifically excludes encapsulation of minoxidil in a lipid vesicle and/or in a 
cyclodextrin carrier as discussed above in section IV, incorporated herein by 
reference in its entirety. 

As discussed above, present claim 1 recites the transition language 
"consisting of." This, transition language excludes components other than those 
expressly recited. In addition, claim 1 has been amended to specify that "the 
minoxidil or salt thereof is not encapsulated". Accordingly, claims 1 clearly excludes 
encapsulation of minoxidil in lipid vesicles and/or in a cyclodextrin carrier. 

In view of the foregoing, it is submitted that nothing in Navarro et al., Weiner 

et al., and Wong et a!., taken alone or together, renders the presently claimed 

subject matter obvious within the meaning of 35 USC § 103. Accordingly, the 

Examiner is respectfully requested to withdraw this rejection of pending claim 14. 

V7. At page 20 of the Official Action, claims 30-31, 36-40, 43-44, 112, 
114, 118-125, 128, 131 -132 and 135-1 38 have been rejected under 
35 USC § 103 (a), as being unpatentable over Navarro et al. in 
view of Weiner et aL and further in view of Peck et aL 

The Examiner asserts that it would have been obvious to the skilled artisan 

"to combine the teaching of the above references and further utilize the instant 

excipients." 

However, all of claims 30-31, 36-40,43-44, 112, 114, 118-125, 128, 131-132, 
and 135-138 are canceled herein. Accordingly, the Examiner is respectfully 
requested to withdraw this rejection. 
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VIL At page 21 of the Official Action, ttie Examiner lias rejected 
claims 1-4, 6, 8, 12-13, 15-16, 19-21, 23-24, 26 and 29 under 35 
use § 103 as being unpatentable over Bazzano in view of 
Weiner or Yu et aL 

The Examiner asserts that it would have been obvious to the skilled artisan to 
combine the teachings of Bazzano and Weiner et al. and utilize the instant minoxidil 
acid salt. Alternatively, the Examiner asserts that it would have been obvious to 
combine the teachings of Bazzano and Yu et al. and utilize the instant acid because 
Yu et al. teach adding lactic acid dissolves minoxidil providing better penetration of 
minoxidil into the hair follicle. 

In view of the following, the secondary considerations discussed below, and 
supplemental to the response filed on December 2, 2009, this rejection is 
respectfully traversed. 

Bazzano is directed to a synergistic combination of a retinoid and a minoxidil 
compound for topical application to the skin, hair and/or hair follicles of a mammal. 
Bazzano clearly requires that the combination include a retinoid. Bazzano does not 
teach or suggest a combination absent a retinoid as a second active ingredient, as it 
describes a synergistic combination. See the abstract; col. 1 , lines 20-30; and col. 
3, lines 59-68. 

The Examiner asserts that the present claims still allow for the inclusion of a 
lipid vesicle or a cyclodextrin carrier because they could be considered excipients. 
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The Examiner further asserts that the retinoic acid required by Bazzano reads on 
the presently claimed penetration enhancer. 

Claim 1 recites the transition language "consisting of." Claim 21 recites 
providing a pharmaceutical composition "consisting of." This transition language 
excludes components other than those expressly recited. More specifically, the 
transition language "consisting of excludes encapsulation of minoxidil in lipid 
vesicles as well as a cyclodextrin carrier, and a retinoid. In addition, claims 1 and 21 
have been amended to recite: (i) that the minoxidil or minoxidil salt is the "sole hair- 
growing active present in the composition"; (ii) to specify that the pharmaceutical 
composition is actuated with a propellant to form a foam or mousse; (iii) to delete 
"an oil component"; (iv) to specify that "the minoxidil or salt thereof is not 
encapsulated"; and (v) to specify "wherein the apparent pH of the final product is in 
the range of from approximately 5.0 to 7.0." Accordingly, claims 1 and 21 clearly 
specifically exclude encapsulation of minoxidil in a lipid vesicle and a cyclodextrin 
carrier. 

Applicants strongly disagree with the Examiner's assertion. None of claims 1 
or 21 recite an optional excipient that is a retinoid. The recited optional excipients 
neither include a retinoid nor allow for the inclusion of a retinoid. Further, the 
retinoid is described as an active agent in Bazzano, not an excipient. In contrast, 
the recitation, in present claims 1 and 21, that the minoxidil or minoxidil salt is the 
"sole hair-growing active present in the composition" clearly excludes the retinoid 
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active agent of Bazzano et al. 

In view of the foregoing, it is submitted that nothing in any of the applied 
references, taken alone or together, suggest the subject matter of claims 1 , 3-4, 6, 
8, 12-13, 15-16, 19, 21, 23-24, 26 and 29 within the meaning of 35 USC § 103. 
Accordingly, the Examiner is respectfully requested to withdraw this rejection. 



VIIL Secondary Considerations 

With regard to each of the above discussed 103 rejections, assuming 
arguendo that a prima facie case of obviousness has been established. Applicant's 
submit that the below discussed evidence is sufficient to rebut any case of prima 
facie obviousness. 

With regard to rebuttal of a prima facie case of obviousness, MPEP §2145 

recites the following: 

Rebuttal evidence may include evidence of "secondary 
considerations," such as "commercial success, long felt but unsolved 
needs, [and] failure of others." Graham v, John Deere Co., 383 U.S. 
at 17, 148 USPQ at 467. See also, e.g., In re Piasecki, 745 F.2d 
1468, 1473, 223 USPQ 785, 788 (Fed. Cir. 1984) (commercial 
success). Rebuttal evidence may also include evidence that the 
claimed invention yields unexpectedly improved properties or 
properties not present in the prior art. Rebuttal evidence may consist 
of a showing that the claimed compound possesses unexpected 
properties. Dillon, 919 F.2d at 692-93, 16 USPQ2d at 1901. A 
showing of unexpected results must be based on evidence, not 
argument or speculation. In re Mayne, 104 F.3d 1339, 1343-44, 
41 USPQ2d 1451, 1455-56 (Fed. Cir. 1997) ... A conclusion of 
obviousness requires that the reference(s) relied upon be enabling in 
that it put the public in possession of the claimed invention.... 
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Consideration of rebuttal evidence and arguments requires Office 
personnel to weigh the proffered evidence and arguments. Office 
personnel should avoid giving evidence no weight, except in rare 
circumstances. Id, See also In re Alton, 76 F.3d 1168, 1174-75, 37 
USPQ2d 1578, 1582-83 (Fed. Cir. 1996). However, to be entitled to 
substantial weight, the applicant should establish a nexus between 
the rebuttal evidence and the claimed invention, i.e., objective 
evidence of nonobviousness must be attributable to the claimed 
invention. The Federal Circuit has acknowledged that applicant bears 
the burden of establishing nexus.... 

When considering whether proffered evidence is commensurate in 
scope with the claimed invention, Office personnel should not require 
the applicant to show unexpected results over the entire range of 
properties possessed by a chemical compound or composition. See, 
e.g.. In re Chupp, 816 F.2d 643, 646, 2 USPQ2d 1437, 1439 (Fed. 
Cir. 1987). Evidence that the compound or composition possesses 
superior and unexpected properties in one of a spectrum of common 
properties can be sufficient to rebut a prima facie case of 
obviousness, /d.... 

For example, a showing of unexpected results for a single member of 
a claimed subgenus, or a narrow portion of a claimed range would be 
sufficient to rebut a prima facie case of obviousness if a skilled artisan 
"could ascertain a trend in the exemplified data that would allow him 
to reasonably extend the probative value thereof." In re Clemens, 622 
F.2d 1029, 1036, 206 USPQ 289, 296 (CCPA 1980) (Evidence of the 
unobviousness of a broad range can be proven by a narrower range 
when one skilled in the art could ascertain a trend that would allow 
him to reasonably extend the probative value thereof.). But see, 
Grasselli, 713 F.2d at 743, 218 USPQ at 778 ... Accordingly, each 
case should be evaluated individually based on the totality of the 
circumstances.... 

Evidence pertaining to secondary considerations must be taken into 
account whenever present; ...See, e.g., Pfizer, Inc. v. Apotex, Inc., 
480 F.3d 1348, 1372, 82 USPQ2d 1321, 1339 (Fed. Cir. 2007) ... 
Office personnel should not evaluate rebuttal evidence for its 
"knockdown" value against the prima facie case, Piasecki, 745 F.2d at 
1473, 223 USPQ at 788, or summarily dismiss it as not compelling or 
insufficient. If the evidence is deemed insufficient to rebut the prima 
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facie case of obviousness, Office personnel should specifically set 
forth the facts and reasoning that justify this conclusion. 

A. Evidence of Commercial Success 

Attached is sales data (Appendix A) from Nielsen, a publicly available 
commercial search service, which shows data from 2005 through 2009 for minoxidil 
topical solution ("MTS") which contains 5% minoxidil, water, alcohol and propylene 
glycol, a further minoxidil solution ("other solution") and the presently claimed 
minoxidil topical foam which contains 5% minoxidil in a hydroalcoholic, propylene 
glycol-free, unencapsulated formula ("MTF"). 

As can be seen from the Nielsen data, the numbers clearly indicate a steady 
increase in the sales of the present MTF and a steady decrease in the sales of 
MTS. Specifically, the presently claimed MTF was introduced in 2006 and enjoyed 
384% growth in 2007, while MTF experienced -27% growth. In 2008, MTF enjoyed 
33% growth, while MTF experienced -25% growth. Lastly in 2009, MTF enjoyed 
10% growth, while MTF experienced -70% growth. 

In view of the foregoing, Applicant's submit that any prima facie case of 
obviousness is rebutted by the Nielsen data submitted herewith illustrating the 
commercial success of the claimed minoxidil compositions actuated to form a 
mousse or foam. Accordingly, the Examiner is respectfully requested to withdraw 
each of the above-discussed obviousness rejections of record. 

B. Evidence of Unexpected Results 

Applicant's submit that the claimed minoxidil compositions, i.e., MTF, exhibit 
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unexpectedly improved properties as compared to MTS, as evidenced by Olsen, et 
al. "A multicenter, randomized, placebo-controlled, double-blind clinical trial of a 
novel formulation of 5% minoxidil topical foam versus placebo in the treatment of 
androgenetic alopecia in men," American Academy of Dermatology, Inc. vol. 57, 
no. 5, pp. 767-774 (April 10, 2007). (Appendix B) 

Olsen et al. describe, on page 767, a minoxidil topical solution ("MTS") which 
contains 5% minoxidil, water, alcohol and propylene glycol, and the presently 
claimed minoxidil topical composition actuated to form a foam or mousse which 
contains 5% minoxidil in a hydroalcoholic, propylene glycol-free, unencapsulated 
formula ("MTF"). 

At page 768, col. 1, Olsen et al. describe two preclinical studies that 

evaluated the comparative efficacy of the MTF and MTS vehicles, as follows: 

In the hamster ear model for assessing follicular targeting, the 5% 
MTF showed increased uptake of minoxidil over the 5% MTS at both 
1 and 2 hours of application.^ [See Ewing et al., "Update of minoxidil 
from a new foam fonnulation devoid of propylene glycol to hamster 
ear hair follicles." J. Invest. Dermatol. 2005; Abstract 606:A101 
(Appendix C)] A direct comparison of the efficacy of 5% MTF and 5% 
MTS was performed in the stump-tailed macque,^ [See Rundegren et 
al., "Hair growth efficacy assessment of a new topical minoxidil foam 
formulation in the stumptail macaque," J. Invest. Dermatol. 2005; 
Abstract 587:A98 (Appendix □)] an animal model for AGA 
[androgenetic alopecia] in humans.^'^ Six macaques were treated 
topically with either water, 5% MTS or 5% MTF once daily for 
sequential 4-month trial periods with 3-month washout periods 
between treatment groups.^ Change in target area hair weight 
between baseline and month 4 of each treatment period was the 
primary end point. The macaques had an increase in hair weight of 
12.40 mg (8.23-26.00 mg) on 5% MTF compared with an increase in 
hair weight of 9.27 mg (4.96-17.53 mg) on 5% MTS. 
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Two human pharmacokinetic (PK) studies were completed.^ [Rogaine 
In-Home Use Test, Final Report, December 2003. Data on File, 
Pfizer, Inc.] One study compared 5% MTS to 5% MTF and showed 
that the systemic absorption of the 5% MTF with twice-daily 
application of 1 g (one-half capful) in men was about half of that 
observed with 5% MTS with twice-daily application of 1 cc (both 100 
mg daily of minoxidil); this was evidenced by the area under the curve 
of serum minoxidil concentration and maximum serum minoxidil 
concentration. The second study was an exaggerated-use PK study 
in men that demonstrated that application of up to 3 g of the 5% MTF 
or 300 mg of minoxidil (3 times the recommended dose) twice daily 
resulted in systemic levels that were well below the 21 |jg/mL 
threshold for cardiac-related events and, thus, within acceptable 
safety margin. Consumer use studies^ showed that the minoxidil 
foam vehicle was rated significantly higher on several aesthetic 
attributes compared with minoxidil solution, including ease of 
application, lack of dripping, quick absorption and drying, and ability to 
fit easily into a daily routine. 

As can be seen from the above, the presently claimed minoxidil composition, 
i.e., MTF, when compared to propylene glycol-containing MTS, exhibited 
significantly improved efficacy in vivo in the stump-tailed macaque. The stump- 
tailed macaque is an accepted model for androgenetic alopecia. Specifically, hair 
growth, as measured by an increase in hair weight, increased by 12.40 mg in the 
MTF treated macaque group and by 9.27 mg in the MTS treated macaque group. 
Thus, the MTF treated group showed a 34% improvement over the MTS treated 
group. See Appendix D. 

In the hamster ear model for assessing follicular targeting, the presently 
claimed minoxidil composition, i.e., 5% MTF, showed increased uptake of minoxidil 



over the 5% MTS at both 1 and 2 hours of application. See Appendix C. 
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In addition, as set forth above, two human pharmacokinetic (PK) studies 
were completed. One study compared 5% MTS to the present 5% MTF and 
showed that the systemic absorption of the 5% MTF with twice-daily application of 1 
g (one-half capful) in men was about half of that observed with 5% MTS with twice- 
daily application of 1 cc (both 100 mg daily of minoxidil); this was evidenced by the 
area under the curve of serum minoxidil concentration and maximum serum 
minoxidil concentration. 

Lastly, consumer use studies showed that the minoxidil foam vehicle was 
rated significantly higher on several aesthetic attributes compared with minoxidil 
solution, including ease of application, lack of dripping, quick absorption and drying, 
and ability to fit easily into a daily routine. 

In view of the foregoing, Applicant's submit that any prima facie case of 
obviousness is rebutted by the above-discussed evidence of the unexpectedly 
superior properties of the claimed minoxidil composition, i.e., minoxidil topical 
composition actuated to form a foam or mousse, as compared to propylene glycol- 
containing minoxidil topical solution. Accordingly, the Examiner is respectfully 
requested to withdraw each of the above-discussed obviousness rejections of 
record. 
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CONCLUSION 

Applicants assert that the claims are in condition for immediate allowance and 
early notice to that effect is earnestly solicited. Should the Examiner deem that any 
further action by Applicants' undersigned representative is desirable and/or 
necessary, the Examiner is invited to telephone the undersigned at the number set 
forth below. 

In the event this paper is not timely filed, Applicants petition for an appropriate 
extension of time. Please charge any fee deficiency or credit any overpayment to 
Deposit Account No. 14-0112. 

Respectfully submitted, 
THE NATH LAW GROUP 




Joshua B. Doldberg 
Registration No. 44,126 
Susanne M. Hopkins 
Registration No. 33,247 
Customer No. 90434 



Date: February ^ .2010 
THE NATH LAW GROUP 

112 South West Street 
Alexandria, Virginia 22314 
Tel: (703) 548-6284 
Fax: (703) 683-8396 
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APPENDIX B 



Reports 



A multicenter, randomized, placebo-controlled, 
double-blind clinical trial of a novel formulation of 
5% minoxidil topical foam versus placebo in the 
treatment of androgenetic alopecia in men 

Elise A. Olsen, MD,^ David Whiting. MD,*' Wilma Bergfeld, MD,*' Jeffrey Miller, MD,"* 
Maria Hordinsky, MD,*" Rita Wanser, BS/ Paul Zhang, PhD/ and Bruce Kohut, DMD^ 
Durham, North Carolina; Dallas, Texas; Cleveland, Ohio; Hershey, Pennsylvania; 
Minneapolis, Minnesota; and Morris Plains, New Jersey 

Background: An alternative to currently marketed topical minoxidil solutions is desirable. 

Objective: To assess the efficacy and safety of a new 5% minoxidil topical formulation in a propylene 
glycol— free foam vehicle in men with androgenetic alopecia (AGA). 

Methods: This was a 1 6-week, double-blind, placebo-controlled trial of 5% minoxidil topical foam (MTF) 
in 352 men, 18 to 49 years old. At week l6, 143 subjects continued on an open-label phase to collect 52 
weeks of safety information on 5% MTF. 

Results: hi week 16 compared with baseline, there was a statistically significant increase in (1) hair counts 
in the 5% MTF group versus placebo iP < .0001) and (2) subjective assessment of improved hair loss 
condition (P < ,0001) in the 5% MTF group versus placebo. The 5% MTF was well tolerated over a 5 2- week 
period. 

Limitations: There was no collection of efficacy data beyond 16 weeks. 

Conclusions: We believe that 5% MTF is a safe. and effective treatment for men with AGA. (J Am Acad 
Dermatol 2007;57:767-74.) 



Following the initial reports in the 1980s, ^'^ 
minoxidil topical solution (MTS) has been a 
proven mainstay of treatment for male pattern 
hair loss (MPHL) or androgenetic alopecia (AGA). 
Two percent MTS is Food and Drug Administration 
(FDA) approved for both men and women^'"* with 
AGA, and 5% MTS is FDA approved for men with 
AGA. The vehicle in MTS consists of water, alcohol, 



From Duke University Medical Center, Durham^• Baylor Hair 
Research and Treatment Center, Dallas^ Cleveland Clinic 
Foundation^; Milton S. Hershey Medical Center, Hershey**; Uni- 
versity of Minnesota, Minneapolis^- and Pfizer. Inc, Morris Plains/ 

Supported by Pfizer Inc. 
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received study grants; Drs Olsen and Miller also received other 
grant support. Drs Olsen, Whiting, Bergfeld, Miller, and Hordinsky 
have served as consultants. Ms Wanser and Drs Zhang and Kohut 
were all employees of Pfizer, Inc at the time the study was 
conducted and during the preparation of the manuscript. 

Study results were presented as a poster at the Fall Clinical 
Dermatology Conference in Las Vegas, Nevada, October 6-9, 



and propylene glycol, the latter increasing in amount 
with the higher concentration of minoxidil in order 
to solubilize the minoxidil. 

A foam vehicle for delivery of 5% minoxidil (MTF) 
was identified as an alternative to 5% minoxidil 
solution. The 5% MTF formulation is a patented, 
hydroalcoholic, propylene glycol— free formula that 
is thermolabile and designed to melt at body 
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Abbreviations used: 

AEs: adverse events 

AGA: androgenetic alopecia 

FDA: Food and Dnjg Administration 

GPR: global photographic review 

MPHL: male pattern hair loss 

MTF: minoxidil topical foam 

MTS: minoxidil topical solution 

OTC: over the counter 

PK: pharmacokinetic 

TAHC: target area hair count 



temperature. Two preclinical studies evaluated com- 
parative efficacy of the foam and solution vehicles. 
In the hamster ear model for assessing follicular 
targeting, the 5% MTF show^ed increased uptake of 
minoxidil over the 5% MTS at both 1 and 2 hours 
of application.^ A direct comparison of the efficacy of 
5% MTF and 5% MTS was performed in the stump- 
tailed macaque,^ an animal model for AGA in 
humans 7'^ Six macaques were treated topically 
with either water, 5% MTS or 5% MTF once daily 
for sequential 4-month trial periods with 3-month 
washout periods between treatment groups.*^ 
Change in target area hair weight between baseline 
and month 4 of each treatment period was the 
primary end point. The macaques had an increase 
in hair weight of 12.40 mg (8.23-26.00 mg) on 5% 
MTF compared with an increase in hair weight of 
9.27 mg (4.96-17.53 mg) on 5% MTS. 

Two human pharmacokinetic (PK) studies were 
completed.^ One - study compareci 5% MTS to 5% 
MTF and showed that the systemic absorption of the 
5% MTF with twice-daily application of 1 g (one-half 
capful) in men was about half of that observed with 
5% MTS with twice-daily application of 1 cc (both 
100 mg daily of minoxidil); this was evidenced by the 
area under the curve of serum minoxidil concentra- 
tion and maximum serum minoxidil concentration. 
The second study was an exaggerated-use PK study 
in men that demonstrated that application of up to 3 
g of the 5% MTF or 300 mg of minoxidil (3 times the 
recommended dose) twice daily resulted in systemic 
levels that were well below the 21 ^g/mL threshold 
for cardiac-related events and, thus, within accept- 
able safety margins. Consumer use studies^ showed 
that the minoxidil foam vehicle was rated signifi- 
cantly higher on several aesthetic attributes com- 
pared with minoxidil solution, including ease of 
application, lack of dripping, quick absorption and 
drying, and ability to fit easily into a daily routine. 

A double-blind, placebo-controlled study with an 
open-label safety extension phase was conducted to 
assess the efficacy and safety of 5% minoxidil topical 
foam (MTF) in men with MPHL. The results of this 



study, upon which FDA granted approval for the 
over-the-counter (OTC) use of 5% MTF in January 
2006, are presented herein. 

METHODS 
Subjects 

Men aged 18 to 49 years with Hamilton-Norwood 
patterns IIIv, IV, or V MPHL who were otherwise in 
good health were enrolled at one of 14 sites in the 
United States. Subjects were excluded from study 
participation if they had known sensitivity to minox- 
idil. Subjects were also excluded if they had used (1) 
topical minoxidil or any other OTC or prescription 
medication for hair growth within the past 6 months; 
(2) Sof-reductase inhibitors, isotretinoin, radiation to 
the scalp, or chemotherapy within the past year; (3) 
botanicals/neutraceuticals for hair regrowth for the 
past 3 months; or (4) systemic steroids for more than 
14 days within the past 2 months prior to enrollment 
in the study. Men with uncontrolled hypertension or 
a history of hypotension, any chronic active scalp 
condition other than AGA, any untreated cancer 
excluding basal cell carcinoma and squamous cell 
carcinoma of the nonscalp areas, a history of hair 
transplants, scalp reduction, or use of hair weaves 
also were excluded. 

Subjects must have agreed to use the same sham- 
poo and to maintain the same hair style, hair length, 
and hair color during the entire study and to refrain 
from cutting the scalp hair shorter than 1 inch in 
length. 

Study design 

This study was conducted in two phases — a 16- 
week, double-blind, placebo-controlled phase to 
evaluate the efficacy and safety of the 5% MTF and 
a subsequent open-label extension phase to collect 
52 weeks of safety data with 5% MTF. 

All subjects signed an institutional review board 
(IRB)— approved informed consent form before par- 
ticipation in the study. Eligible subjects were ran- 
domized in a ratio of 1:1 to receive either 5% MTF 
or placebo twice a day. A 60-g can of study drug 
was dispensed at baseline and monthly thereafter. 
Subjects were instructed to dispense one half capful 
(1 g) of the study drug onto their fingertips and then 
to apply this directly to the affected vertex balding 
scalp twice a day. This was to be done after any 
shampooing or use of a hair dryer, and the study drug 
was to be allowed to dry naturally. Styling aids were 
to be applied only after the study drug had dried. 

Subjects returned to the study center for compli- 
ance and safety evaluations at weeks 1 and 4 and, 
subsequently, for safety and efficacy evaluations 
at weeks 8, 12, and l6. At the completion of the 
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l6-week, double-blind phase of the study, subjects 
were asked to continue on the study using active 
drug in order to gather a total of 12 months of safety 
information on 5% MTF. Subjects remained blinded 
to the treatment (active or placebo) that they had 
received while on the double-blind portion of the 
study until month 8 of the extension phase. At that 
time, if subjects had been on 5% MTF during the 
initial l6 weeks, the study was discontinued; if they 
had been receiving placebo during the initial l6 
weeks, they continued on the study for an additional 
4 months. Those subjects who had been taking active 
drug for the first l6 study weeks returned to the study 
center at weeks 24, 32, 40, 48, and 52. Those subjects 
who had been receiving placebo for the first l6 study 
weeks returned to the study center at weeks 24, 32, 
40, 48, 56, 64, and 68. 

Efficacy evaluation 

Target area hair counts. Target area hair 
counts (TAHC) were performed at baseline and 
weeks 8, 12, and l6. For the double-blind phase of 
the study, one of the two coprimary efficacy end 
points was the change in TAHC between baseline 
and week l6. The percentage change in TAHC 
between baseline and week 16, while not a primary 
endpoint, was also evaluated. 

At baseline, a circular area on the anterior leading 
edge of the vertex balding scalp was chosen as the 
target area for hair counts. A permanent ink dot 
tattoo was placed for precise localization of the target 
area on subsequent evaluations. The hairs in an area 
slightly larger than the 1 cm^ target area were clipped 
to 1 mm. A 35-mm Nikon camera equipped with 
a device that allowed it to rest on the scalp and fix 
the distance and lighting of the attached camera 
(Canfield Scientific, Inc, Fairfield, NJ) was used to 
take the macrophotographs of the target area. These 
macrophotographs were sent to Canfield Scientific 
for processing. The macrophotographs were en- 
larged to an 8 X 10 size (5.7 X magnification), a clear 
acetate overlay was attached, and all visible (non- 
vellus) hairs were dot-mapped by a technician 
trained in the procedure and blinded as to subject, 
treatment, and time. Dot maps were then translated 
to hairs by image analysis and a nonvellus TAHC was 
produced (nonvellus hairs/cm^). 

Subject assessment. The other coprimary end 
point was subject assessment of improvement. 
Subjects were asked to fill out a questionnaire at 
week 1 6 that rated their overall hair loss condition in 
the vertex region compared to baseline. They rated 
their perception of their hair loss condition 
compared to baseline using a 7-point scale where 
-3 = significantly worse, -2 = moderately worse. 



-1 = minimally worse, 0 no change, +1 mini- 
mally improved, -f- 2 = moderately improved, and + 3 = 
significantly improved. To facilitate answering the 
questionnaire, subjects were provided with stand- 
ardized Polaroid photographs of the vertex scalp 
taken at baseline and week l6. For each Polaroid 
photograph, the subject sat on a stool with the height 
fixed and placed his head in the stereotactic photo- 
graphic device to ensure standardization of camera 
angle, head position, and lighting. Before taking the 
photographs, the hair in the vertex region was 
combed radially away from the center to maximize 
exposure of the hair loss. An attempt was made at 
the week l6 visit to duplicate the hair combing 
at baseline in order to facilitate direct comparison 
between time points. 

Global photographic review. Global photo- 
graphic review (GPR), also called expert panel 
review or global photographic assessment, was a 
secondary end point. At baseline and weeks 8, .12, 
and 16, global photographs of the vertex scalp were 
taken with a 35-mm camera with the same protocol as 
noted above for Polaroid photographs. The 35-mm 
slides of baseline and one other study time point were 
then shown in a side- by-side presentation indepen- 
dently, and in a blinded fashion, to each of 3 expe- 
rienced global photographic reviewers (Drs Olsen, 
Whiting, and R. Savin, MD). Room lighting, distance 
from screen to assessor, and magnification of the 
projected images were standardized. The global pho- 
tographic reviewer then assessed the patient's hair 
loss compared with baseline using the same 7-point 
scale as subjects. The 3 GPR ratings were then 
compared. When two ratings were in agreement, 
the majority score was taken. If all 3 scores were 
different, the median score was taken. 

Safety evaluation 

Subjects were assessed at weeks 1, 4, 8, 12, and 
16 for any intercurrent events and their potential 
relatedness to study drug as well as any symptoms of 
scalp irritation (stinging, burning, itching) — rated by 
the subjects as none, mild, moderate, or severe. Vital 
signs and visual assessment of the scalp for any 
dermatitis (erythema, dryness/scaling, and folliculi- 
tis) were rated by the investigator as none, mild, 
moderate, or severe. The returned container of study 
drug was weighed at each visit to determine the 
average dose. A complete blood cell count and 
serum chemistries and a urinalysis were performed 
at baseline and at weeks 8 and 16. If there was an 
event of any cardiac nature at any time point in the 
study (including a change in blood pressure, pulse, 
body weight, or hypertrichosis), investigators were 
instructed to draw blood for a serum minoxidil level. 
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Table 1. Subject demographics by treat group— 
intent-to-treat population 



Treatment group 



Demo grap hi cs 


Placet>o 




Age, y 






No. 


172 


180 


Range (min-max) 


20.0-49.0 


21,0-49.0 


Mean (SD) 


38.3 (±7.34) 


40.1 (±6.33) 


Race, No. (%) 






White 


154 (89.5%) 


151 (83.9%) 


Black 


5 (2.9%) 


7 (3.9%) 


Hispanic 


7 (4.10%) 


17 (9.4%) 


Asian or Pacific Islander 


3 (1.7%) 


3 (1.7%) 


American Indian or Alaskan 


2 (1.2%) 


2 (1,1%) 


Other 


1 (<1%) 


— 


Duration of hair loss (mo) 






No. 


172 


180 


Mean (SD) 


105.9 (67.03) 


115.4 (77.03) 


Median 


96.0 


108.0 


Range (min-max). 


5.0-312.0 


12.0-336.0 


MPHL No.(%) 






Type lliv 


63 (36.6) 


77 (42.8) 


Type IV 


64 (37.2) 


53 (29.4) 


Type V 


45 (26.2) 


50 (27.8) 


TAHC 






Mean (SD) 


168.9 (48.45) 


170.8 (50.4) 


Median 


167.5 


167 


Range (min-max) 


69.0-324.0 


79.0-329.0 



NiPHl, Male pattern hair loss; MTF, minoxidil topical foam; SD, 
standard deviation; TAHC, target area hair count. 

In those subjects participating in the extension 
study, monitoring for adverse events (AEs) and vital 
signs was conducted at each visit. Repeat blood tests, 
urinalysis, and scalp assessments for any irritation 
(erythema, dryness/scaling, and/or folliculitis) were 
completed at the final visit of the open-label exten- 
sion phase. 

Statistical analysis 

All efficacy and safety analyses were based on the 
intent-to-treat population. The intent-to- treat popu- 
lation included all randomized subjects. 

Change in hair count was analyzed using analysis 
of covariance at each time point. If a subject's hair 
count data were not available, the last observation 
was carried forward. The analysis model included 
the treatment and center as factors and the subject's 
age as covariate. The mean difference of change in 
hair count and the 95% confidence interval of the 
mean difference were estimated from the model. The 
normality assumption of the analysis of covariance 
model was checked using the Shapiro-Wilk test, 
based on the residuals from the model. 

Subject assessment of hair loss condition and the 
GPR score were analyzed in a way similar to that 



195 




165 

160 

155 J * . ^ 

Baseline Week 8 Week 12 Week 16 

Study Week 



I -^-^5% Minoxidil Foam -•-Placebo 

Fig 1. Mean target area hair counts — intent-to-treat 
population. 

used for change in hair count, except there was no 
last observation carried forward since these subject 
assessments were collected only once at week 16. 

Descriptive analysis was performed for the safety 
parameters. 

RESULTS 

Baseline characteristics 

A total of 352 male subjects between the ages of 
20 and 49 years with MPHL were enrolled in the 
study; 172 were assigned to placebo and 180 to 5% 
MTF (Table I). The mean age of enrolled subjects 
was 39.2 years old, and the majority of subjects were 
Caucasian (86.6%). Forty percent of subjects had 
type IIIv, 33% had type IV, and 27% had type V 
Hamilton-Norwood hair loss pattern. 

Subjects completing study 

Three hundred fifteen of the 352 subjects com- 
pleted l6 study week-6, of which 151 subjects were 
receiving placebo and l64 subjects were using 5% 
MTF. The reason for not completing the entire l6 
weeks included withdrawn consent (8.1% on pla- 
cebo, 4.4% on 5% MTF), lost to follow-up (2.3% on 
placebo, 2.8% on 5% MTF), and a nonserious AE 
(1.2% on placebo, 1.7% on 5% MTF). Of the 315 
subjects completing the l6-week, double-blind 
phase, 143 entered the extension phase of the study. 
One hundred fourteen subjects completed 52 
weeks on active drug, including 43% of subjects 
initially randomized to placebo and 57% of subjects 
initially randomized to 5% MTF. The reason for not 
completing the entire open-label period included 
withdrawn consent (11.8% on placebo, 4.0% on 5% 
MTF), lost to follow-up (8.8% on placebo, 6.7% on 
5% MTF), a serious AE (1.5% on placebo, 0% on 5% 
MTF), and a nonserious AE (2.9% on placebo, 1.3% 
on 5% MTF). 
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Table n. Week 16 change from baseline hair count* 







Placebo 






5% MTF 






Total 




No. 


Mean 


SD 


No. 


Mean 


SD 


No. 


Mean 


SD 


Overall 


1 DO 


A "7 

4./ 


1 y./ 


lo/ 


on o 






1 5, 1 


OO A 


Age group (y) 




















18-25 


1 1 


14.3 


1 /.o 




T> "7 

2.2.J 


O./ 


1 A 

14 


1 C 1 

lo.l 


1 0.U 


26-30 


13 


7.3 


18.3 


13 


27.1 


19.4 


26 


17.2 


21.0 


31-35 


28 


4.9 


21.5 


19 


20.7 


1 7.9 


47 


1 1.3 


21.4 


36-40 


33 


1.6 


21.9 


4i 


ion 


OO 1 


/o 


1 1 .4 


Oil o 

2o.o 


>40 


71 


4.2 


18.4 


89 


20.9 


O 1 o 

21.2 


160 


13.5 


O 1 £ 

21. 0 


Hamilton-Norwood pattern 




















Type lllv 


55 


8.3 


20.0 


70 


23.6 


18.9 


125 


16.9 


20.8 


Type IV 


62 


4.2 


17.7 


49 


15.9 


25.7 


in 


9.3 


22.3 


Type V 


39 


0.6 


21.7 


48 


22.0 


23.4 


87 


12.4 


24.9 


Race 




















White 


140 


4.6 


19.9 


140 


21.5 


22.9 


280 


13.1 


23.0 


Nonwhite 


16 


5.8 


18.6 


27 


17.6 


20.0 


43 


13.2 


20.1 


Duration of hair loss (y) 




















<5 


40 


5.9 


19,9 


39 


20.9 


24.8 


79 


13.3 


23.5 


5-10 


71 


8.3 


20.3 


76 


22.2 


21.3 


147 


15.5 


21.9 


>10 


45 


-1.8 


17;1 


52 


18.9 


22.6 


97 


9.3 


22.6 



*lntent-to-treat population and last observation carried forward. 

Compliance 

Subject compliance was assessed from use of 
study drug. The mean number of days subjects 
were exposed to study medication and the actual/ 
estimated daily study drug use were similar for the 
active and placebo groups. Mean amount of study 
drug used per day for each group was 2.2 g. 

Efficacy 

TAHC. There was a steady increase in TAHCs 
over the l6-week, double-blind phase in subjects on 
the 5% MTF (Fig 1). The mean change in TAHC at 
weeks 8, 12, and 16 was significantly greater for the 
5% MTF group as compared to placebo at all time 
points (15.5 vs 5.2, 19.8 vs 5.0, and 20.9 vs 4.7 TAHC, 
respectively, P < .0001 for each) (Fig 1). Overall, 
following l6 weeks on 5% MTF, there was a mean 
13.4% increase in TAHC over baseline, whereas the 
placebo group showed a 3.4% increase. As shown in 
Table II, the response to MTF was not affected by 
age, Hamilton-Norwood hair loss pattern, race, or 
duration of hair loss. 

Subject assessment. There was a statistically 
significant difference between 5% MTF and placebo 
iP < .0001) for subject assessment of improvement of 
hair loss condition. Of subjects on 5% MTF, 70.6% felt 
their hair loss had improved from baseline and only 
6.2% felt that it had worsened (Table III). In com- 
parison, 42.4% of subjects on placebo felt their hair 
loss had improved from baseline, and 19.2% of 
subjects felt their hair loss had worsened. The subject 
assessment difference was more striking for the 



Table ni. Summary of efficacy at week 16* 



Subject assessment of hair 
loss condition 



Placebo 
(n - 172) 
No. (%) 



5% MTF 
(n » 180) 
No. (%) 



-3: Significantly worse 




0 


0 


-2: Moderately worse 


8 


(4.7) 


1 (0.6) 


-1: Slightly worse 


25 


(14.5) 


10(5.6) 


0: No change 


56 


(32.6) 


32 (17.8) 


+ 1: Slightly improved 


36 


(20.9) 


41 (22.8) 


+2: Moderately improved 


28 


(16.3) 


47 (26.1) 


+3: Significantly Improved 


9 


(5.2) 


39 (21.7) 


Data not available 


10 


(5.8) 


10 (5.6) 



*lntent-to-treat population. 

subjects who felt they had moderate or marked 
hair growth: 47.8% on 5% MTF vs 21.5% on placebo 
(Table III). The subject's age, Hamilton-Norwood 
hair loss pattern, race, or duration of hair loss did not 
affect the subject results. 

GPR. In the blinded GPR by the expert panel of 
investigators, there was a statistically significant differ- 
ence between 5% MTF and placebo (P < .0001). At 
week 16, 38.3% of subjects on 5% MTF were rated as 
having increased hair growth compared to 5.2% on 
placebo. The percentage of subjects who were rated as 
having moderate or marked growth was 7.8% on 5% 
MTF versus 0.6% on placebo (Table IV). Representa- 
tive photographs are shown in Figs 2 and 3. 

Safety 

In the double-blind phase of the study, the overall 
incidence of AEs was similar in the placebo and 
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Table IV. Frequency of global photographic 
review scores at week 16 compared to baseline 
by treatment group* 





Placebo 


5% MTF 




(n - 172) 


(n - 180) 


GPR score for hair loss 


No. (%) 


No. (%) 


-3 = Greatly decreased 


0 


0 


-2 = Moderately decreased 


0 


0 


-1 = Minimally decreased 


4 (2.3) 


0 


0 = No change 


134 (77.9) 


94 (52.2) 


+ 1 = Minimally increased 


8 (4.7) 


55 (30.6) 


+2 = Moderately increased 


1 (0.6) 


14 (7.8) 


+3 = Greatly increased 


0 


0 


Data not available 


25 (14.5) 


17 (9.4) 



GPR, Global photographic review. 
•Intent-to-treat population. 



active groups (46.5% in the placebo group and 45.6% 
in the 5% MTF group). The incidence of potential 
drug-related AEs was 6.7% for placebo and 7% for 
active drug. Only headache (placebo 1.2%, 5% MTF 
1J%), pruritus (placebo 0%, 5% MTF 1.1%), rash 
(placebo 0%, 5 % MTF 1.1%), and pain (placebo 
1.2%, 5% MTF <1%) occurred in more than 1% of 
subjects in either treatment group. Dryness/scaling, 
erythema, and/or folliculitis were surprisingly com- 
mon at baseline (14.0 % of placebo-treated subjects 
and 14.4% of 5% MTF-treated subjects), and there 
was no significant worsening of any of these signs of 
irritation in these subjects in either treatment group 
during the study (Table V). Overall, at the end of 
the l6-week placebo-controlled study, only 8.1% 
of those on placebo and 7.2% of those on 5% MTF 
showed any signs of irritation. Symptoms of irritation 
(stinging, burning, itching) occurred in 2.3% of those 
on placebo compared with 5.6% of those on 5% MTF, 
with itching (1:2% of those on placebo vs 4.4% of 
those on 5% MTF) accounting for the majority of 
the difference in groups. Most signs and symptoms 
were mild and intermittent in nature and only 8 
of 172 subjects on placebo and 5 of 180 subjects on 
5% MTF had greater than moderate levels of irritation 
at any time during the double-blind phase of the 
study. 

There was no significant change in the overall 
incidence of AEs in the open-label phase of the study 
compared with the double-blind phase. The inci- 
dence of potential drug-related AEs in the open-label 
phase of the study remained low, with no AE 
occurring in more than 3% of study subjects: head- 
ache (2.1%); hypertension (1.4%); photosensitivity, 
nausea, weight gain, paresthesia, acne, pruritus, and 
rash each occurring in fewer than 1% of subjects. At 
the conclusion of the open-label phase, the signs of 



Baseline Week 16 

Fig 2. Subject, 41 years old, with Hamilton-Norwood type 
V MPHL, rated as having moderate hair growth by expert 
panel at week 16 on 5% MTF. 



Week 16 

Fig 3. Subject, 33 years old, with Hamilton-Norwood type 
IV MPHL, rated as having moderate hair growth by expert 
panel at week l6 on 5% MTF. 

irritation were not vastly different than those ex- 
hibited at baseline but were more than those shown 
at the end of the double-blind phase (15/143 or 
10.5%). Symptoms of irritation remained low at 2.S>% 
overall. Again, most signs and symptoms were mild 
and intermittent in nature. 

There were no drug-related serious AEs reported 
in the double-blind or open-label phases of the study 
in the placebo or 5% MTF groups. 

There were no clinically significant laboratory 
abnormalities in subjects either on placebo or on 5% 
MTF. Additionally, there was no pattern of clinically 
relevant changes in vital signs (blood pressure, 
pulse, or body weight) in either phase of the study 
in subjects using 5% MTF. 

Two subjects on placebo and one subject on 5% 
MTF in the double-blind phase, and 3 subjects on 5% 
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Table V. Subjects with scalp irritation* 



Signs of scalp Irritation 
(investigator assessed) 



Symptoms of scalp Irritation 
(subject assessed) 



Study phase 



Treatment group 


Dryness/ 
scaling No. 
(%) 


Folliculitis 
No. (%) 


Erythema 

No. (%) 


Overall 

No. (%) 


Burning 
No, (%) 


Itching 

No. (%) 


Stinging 
No. (%) 


Overall 
No. (%) 


Baseline 




















5% MTF (n = 


180) 


15(8.3) 


4 (2.2) 


12 (6.7) 


26 (14.4) 


0 


2 0.1) 


0 


2 0.1) 


Placebo (n = 


172) 


15 (8.7) 


3(1.7) 


12 (7.0) 


24 (14.0) 


0 


1 (0.6) 


0 


1 (0.6) 


Week 16 




















5% MTF (n = 


180) 


5 (2.8) 


2(1.1) 


7 (3.9) 


13(7.2) 


3(1.7) 


8 (4.4) 


4 (2.2) 


10 (5.6) 


Placebo (n = 


172) 


7(4.1) 


2(1.2) 


8 (4.7) 


14 (8.1) 


2(1.2) 


2(1.2) 


0 


4 (2.3) 


Weeks 52/68 (n = 


= 143) 


5 (3.5) 


7 (4.9) 


9 (6.3) 


15 (10.5) 


2(1.4) 


5 (3.5) 


2 (1.4) 


5 (3.5) 



Open-label 



*lncludes slight or moderate degree. 



MTF in the open-label phase had blood drawn to 
determine semm minoxidil levels secondary to an 
increase in blood pressure and/or body weight. The 
serum minoxidil levels were 1.17, 1.12, 1.02, and 
0.397 fig/mL in subjects on 5% MTF and less than 
0.350 fig/mL in subjects on placebo. All levels are 
within the range of serum levels seen with MTS, 
consistent with PK study results and well below the 
21-//g/mL threshold for cardiac-related events with 
minoxidil 



DISCUSSION 

Delivery of topical medications into the scalp 
is challenging. To be effective, (1) a majority of the 
medication must be delivered to the scalp, and 
medication lost on the hair or surrounding skin 
must be minimized; (2) the drug must be readily 
released from the vehicle; and (3) the drug must 
penetrate either the epidermis/outer root sheath 
of the infundibulum and/or the follicular canal and 
the protective layers that surround the hair shaft. 
Moreover, to ensure compliance, the medication 
must be cosmetically acceptable, especially if it is 
to be used daily and long term. This means it should 
be quick to dry, nongreasy, and should not affect the 
integrity of the hair by making it dry or brittle. 
Ideally, the constituents of the vehicle should them- 
selves be nonirritating and of low allergic potential. 

Since 1997, 5% MTS has been available OTC. 
GPR documents hair growth in 54% to 62% of men 
with Hamilton-Norwood pattern IIIv, IV, and V after 
48 weeks of 5% MTS.^^ However, the novel foam 
vehicle utilized in this study appears to offer certain 
advantages over the solution vehicle, including the 
absence of propylene glycol (a potential irritant), the 
ability to limit spread beyond the intended applica- 
tion site, and less time to dry after application. Its 
enhanced cosmetic acceptability may also increase 



compliance with treatment, increasing the overall 
results with topical minoxidil. The mean increase at 
16 weeks in both absolute TAHC and the change in 
TAHC relative to baseline was statistically significant 
(P < .001) between 5% MTF and placebo (20.9 vs 4.7 
nonvellus hairs and 13-4% vs 3% total nonvellus 
hairs, respectively). Subjects on 5% MTF noted a 
mean 70.6% increase in hair growth versus 42.4% of 
subjects on placebo. 

The incidence of pruritus with 5% MTF was 1.1% 
versus 6% seen in a separate trial of 5% MTS.^^ 
Overall, the incidence of irritation seen at baseline 
actually decreased during the study with both the 
foam vehicle and 5% MTF. 

We conclude that the new 5% MTF preparation is a 
safe and effective treatment for MPHL. 

We are grateful to Janet Roberts, MD, Toni Funicella, 
MD, Steven Kemper, MD, Dan Piacquadio, MD, Karl 
Beutner, MD, Anne Lucky, MD, Ronald Savin, MD, James 
Swinehart, MD, and Leonard J. Swinyer, MD, for their role 
as investigators in this study. 
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Expresfion proQIIng and cellutar localization of genes associated with the hair cycle Induced 
by wax depilalton 

Y l5hima^S»-TtWi> O Moro and J Kishimoto Shiseido Research Ctnter. Yokohama. Japan 
The hair cycle ts a highly regulated process controlled by mutitpic faciors. Systematic analysis of 
gene expression paueros in each stage of the hair cycle would provide information useful for undcr- 
itanding this complicated process. To identify genes associated with the hair cycle, we used DMA 
microarray hybridization to analyze scqucniial gene expression paltcrm in mouse skin following hair 
cycle synchronization by wax-depitation. mRNA levels in mouse skin at various times after depila- 
ttoo were compared with those prior to depilatton (resting phase). Nine, 9. 7. SI. 79, and 1 1 genes 
showed differential expression levels greater than 5-fold at days 1 , 3. 6» 1 3, 19 and 21 . respectively. 
According to their expression paiiems, up-rcgulated genes were categorized into 4 groups: early ana- 
gen, middle anagen, late anagen/early catagen and middle/late caiagcn, and processes that take 
place in each stage were evaluated. On the basis of the list, wc identified twelve new components 
that arc specifically expressed in the hair follicle. In anagen follicle, carbonic anhydrasc 6, cylidine 
5*' triphosphate synthase, cathepsin E, poly A binding protein/ cy 1(^1 asmic K eukacyotic translation 
initiation factor 5. cytokcratin 12, keratin associated protein 3-3, and four functionally unknown 
genes were identified. On the other hand, only one genes. MMP-1 1 was tjp-rcgulatcd in catagen 
stage. These signals were confirmed using in situ hybridization. The strategy used here allowed us 
to identify unknown genes or processes previously not suspected to have a role in hair biology. These 
analyses will contribute to elucidaUng mechanisms of hair cycle regulation and should lead to Ihc 
identification of novel molecular targets for hair growth and/or dcpil&tion agents. 
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Molecular mechanisms for the rhfno-likc phcnotypc: a new allele of the mouse faalrless gene 
y 1 S Das.' D Carpenter,' J Sundbcrg.' E Michaud* and BH Voy' / Graduate Schoat of Genome 
Science A. Technology. University of Tennessee, KnoxvUle. TN. 2 Ufe Science, Oak Ridge National 
Lab. Oak Ridse, TN and 3 The Jackson Laboratory, Bar Harbor. kiE 

Mutations in the mammalian hairless (Hr) gene have provided instructive models for further stud- 
ies of Hr function. Here we present a novel, autosomal recessive mutation in Hr. designated as HrrhR, 
which arose spontaneously at Oak Ridge National Lab. HrrhR/HirhR mice begin to lose their hair 
at 2-3 weeks of age in a patchy manner beginning with the ventral surface. Hair loss is complete by 
- 5 weeks of age, revealing significant skin wrinkling that becomes increasingly severe with age. 
Due to the suriking similarity to other Krrh mutants, we directly sequenced HrcDNA from wild type 
and HrrhR/HrrhR animals. A nonsense mutation was found in exon 12. The mutant mRNA is pre- 
dicted to produce a truncated protein lacking TFJmjC dontain. Transcript analysis with Northern 
blot and RT-PCR indicated normal levels of Hr transcript, suggesting that (he mRNA Is not subject 
to nonsense mediated decay. Western blot analysis indicated that Hr protein was produced. Histo- 
logical analysis of dorsal skin showed that hair follicles (HF) appeared largely normal at day 7, but 
by day 10 began to dilate at the apical surface, with the infundibulum progressively transforming 
into utricles and later into dermal cysts in adult animals. Because Hr encodes a transcripttcmal cort- 
pressor. we used oligonucleotide microarrays to identify differentially expressed gcnej in response 
to the HrrhR mutation but prior to an oven histological change. The analysis of dorsal skin gene 
ejtprcssion profiles from 7 day-old HrrhR/HrrhR vs. HnrhR/+ mice identified the genes with differ- 
ential expression, including genes known to be important in epidermal differentiation as well as novel 
genes with no defined function in HF development. A subset of these genes are likely to be direct 
targets of Hr regulation in HF. Network and pathway analysis were applied to these genes and sug- 
gest potential roles of Hr in HFdevelopmem and m&tntenattce. 
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Finasteride, sclecUve 5-reduclasc Inhibitor, Inhibited the testosterone or DHT-lnduced TGF- 
p] and type 1 procollagen expression In cultured human scalp dcrraal fibroblast* 
iOtiaQ, J Kim. S Uc. H Pyo, O Kwon, K Kim, H )-un and J Chung Imtiiuie of Dermaiohgicai 
Science. Seoul National University. Seoul South Korea 

Androgenctic alopecia {AO A) is a dihydrotcsiostaonc {DH*0-mcdiated process, characterized by 
continuous miniaturization of androgen reactive hair follicles. The miniaturization of hair follicles 
was accompanied by perifollicular fibrosis of follicular units. Tb understand the cause and role of 
perifollicular fibrosis in AGA, we investigated the effects of testosterone, DHT and finasteride, 5a- 
rcductase inhibitor, on the expression of type 1 procollagen in cultured human scalp dermal fibrob- 
lasts. Testosterone (10-9-1 0-7M) and DHT ( 1 0-9. 1 0-7M) treatment increased the expression of type 
I procollagen mRNA and protein in a dose-depcndem manner. Finasteride (10-9- 10-5M) treatment 
also increased the type 1 procollagen expression. However, interestingly. pretreatnKni of finasteride 
(I0-7M) inhibited the testosterone or DHT-induccd type I procollagen expression at mRNA (59.85b 
% and 29.5%. respectively) and protein (75 J % % and 87.4%. respectively) levels. We also demon- 
strated that testosterone and DHT treatment increased the expression TCF-pl protein levels (,iB2% 
and 176^6, respectively) in the culture media of human scalp dermal fibroblasts. Prctrcatmcm of 
finasteride inhibited the testosterone or DHT-induccd the expression of TGF-pi protein by an aver- 
age of 69% and 76%. respectively. Our findings suggest that testosterone /DHT-induced TGF-p 1 and 
type I procollagen expression may contribute to the development of perifollicular fibrosis in the AGA. 
and the inhibitory effects of finasteride on testostcrone/DHT-induced procollagen expression may 
contribute to hair growth by finasteride in AGA. 
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Microarray analysis of hair Inductive signals from dermal papilla cells 
T Soma . R Ehama and i Kishimoto Shiseido Research Center, Yokohama, Japan 
Toward the etTortof the human hair follicle regeneration by cellular grafting, we pcrfonncd microar- 
ray analysis to define molecules prerequisite for maintaining inductive ability of hair follicles. Because 
simple comparison between intact (active) and passaged Cinactivc) cells resulted in the changes of 
too many genes, wc chose an altpmativc approach using overnight culture of murine dermal papilla 
enriched fracUon under cither Iqw (5-9xl07cmj) or high (3-7xlO*/cm^cell dcnsUy condition. The 
cells under high density culture gave significantly higher hair inductivity (nine out of 1 3 grafts) than 
the one under low density (iwo^t of 1 1 grafts) assessed at four weeks after co-grafting with new 
bora epidermal cells on nude mouse back skin. Microarray analysis with oligo DNA microarray 
(Agilent) between the mRNAs extracted from low and high cell density (n=5) showed that 1 3 genes 
were op'regulated and seven genes were down-regulated significantly (more than two-fold). In 
addition to known molecules important for hair growth such as ^hrin, thrombospondin, Kruppel- 
likc factor, and BMP-7, previously unexplored molecules such as fib^omodullin. serping. TOFPi. 
and connective tissue growth factor (CTGF; down-regulated), were idertified as potential hair induc- 
tive molecules. Most of these genes arc related to cell adhesion and ccll-ECM matrix interaction. 
Cellular localization of these genes in human hair follicles was examined by immunohistochcmistry. 
Among them, most striking staining pattern was observed with CTOF. In telogen hair, significant 
anti-CTGF immunoreactivity was observed in dermal papilla cells and this signals disappeared it\ 
anagen DP cells, being consistent with the microarray and real-time PCR results. These results sug- 
gest CTGF may ad as an inhibitory molecule to suitress hair inductive ability of dermal papilla 
cells in telogen phase. 
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Macrophage activation and dtfTerential in vivo cytokine expression In primary cicatricial alope- 
cia 

M Smdantch/'^ P Kamik,' * TS McCormick''^ and P Minnirani' * / Dermatology. Case Western 
Reserve University, Cleveland, OH and 2 Dermatoldgy, University Hospitals Cleveland. 
Cleveland, OH 

Primary cicatricial alopecias (CA) are rare disorders with an unknown etiology, a variable course of 
disease and an unpredictable response to treatment. The basic pathogenic mechanism of primary 
cicatricial alopecia is thought to be hair follicle stem cell failure that results in progressive, perma- 
nent destixictton of hair follicles. The aim of this study was to assess the role of macrophages in 
lymphocyte mediated cicatricial alopecias in early affected and unaffected scalp and to determine 
the cytokine profile present. Immunohistochemical staining of vertical sections of scalp tissue with 
CD68 revealed markedly higher numbers of macrophages around the hair follicle, in the perifollic- 
ular connective (issue sheath of patients with cicatricial alopecia than in normal healthy volunteers. 
CD68 immunosiaining was also performed on horizontal sections of the isthmic region for a more 
localized confirmation of the vertical section findings. These data support the idea that deletion of 
the hair follicles is caused by a macrophago-driven attack on epithelial hair follicle stem cclbf in the 
bulge of the outer root sheath. Tfe clarify the role of macrophages and to identify the iVi vivo cytokine 
micromilieu, we used semiquantitative RT-PCR to Investigate the expression of various cytokines 
and chemokines. The isthmic region was isolated via serial horizontal sectioning and H&E con fir* 
mat ion. RNA extraction and RT-PCR were then performed with this isolated tissue for each of the 
8 CA patients and 5 nonmal scalp patients. The mRNA expression levels of cytokines IL6 and It 12. 
small inducible chemokines SCYA2 (MCPl). SCYA3 (MIPl) and SCYA27 (RANTES). and the 
matrix mculloproteinasc MMP9 were signiftcamly higher in CA compared to nonnul tissue. The 
upregulation of these genes in CA. independently confirmed by microarray analysis, suggcut that 
components of immune signaling cascades, such as adhesion receptors, cytokines and chemokines 
play a fundamental role in the pathogenesis of cicatricial alopecia. 
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Uptake of minoxidil from a new foam formulation devoid of propylene glycol (o hamster ear 
hairfbllldes 

R fitchlc' G Ewing.' J Rundegrcn' and B Kohut' / Pbamutccnttatl Scicnce.\, P/ner, tnc, 
Kalamazpo, MI and 2 Consumer Healthcare, Pfizrr, he. Morri.\ Plains. NJ 
Post-marketing studies show that the present topical minoxidil rormulaiions ore considered oily and 
in some cases there are reporu of skin Irritation. A major cause of the apparent inferior cosmetic 
properties and adverse effects of the current formulations on the skin is Ihe rather high content of 
propylene glycol. Thus a more cosmetically acceptable minoxidil foam fonnulation. devoid of propy- 
lene glycol was developed. In order to lest the iivailability of minoxidil to hair follicles hamster cars 
were treated with minoxidil 5% foam in cumparuon (o the currem minoxidil 5% solution (Rogainetl^ 
Extra Strength), which served as a positive controLThe foam wa.x liquefied by gentle heating to 40C 
and then 20 yd was withdrawn with a pusiiivc dixpluccmcnt syringe and spread on the ventral ear 
surfaces of a hamster, continuously and lightly anesthcti/cd by controlled inhalation of isoflurane. 
After I to 2 hours, the animal wa.s sacrificed and the cans removed and carefully dissected to isolate 
the sebaceous gland minoxidil content as un tiqucowt solution. Each sample was analyzed by HPLC 
with electrochemical detection ugaiitxt minoxidil as an external standard. After one hour of minox- 
idil treatment of the hamster cum the finiin showed u sebaceous gland uptake of S.9% of the total 
minoxidil, while the positive control showed an uptake of 2.0% of the total minoxidil. After 2 hours 
of tiralment the uptake from (lie foam wax 6.5% in one series of experiments and 4.1% in another 
scries of experiments, while the uptake from the positive control was 1 .2% only. Thus the delivered 
dnse of minoxidil from (he foam to the hamster car sebaceous glands after one hour treatment was 
about three times higher than for tlic minoxidil 5% solution. After two hours of treatment the minox- 
idil delivery from tlic foam fonnutalion incrca.ted to 3.4 to 5.4 higher than for the minoxidil 5% solu- 
tion. It is concluded that the new minoxidil 5% foam formulation is delivering minoxidil more 
cfTotlivcly t<i the xcbaccous gland of the hamster car than does the current minoxidil 5% solution. 
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Functional charactcrizaUon of cinss II IM3.kinase In epulcrnial dllTcrciiliation via targeted 
ficnc disnipiioii and RNA IntcrfciTncc 

KJlamda.* T Cai.* A Tnnws- :md P Kha\-ari' - / VA lh>h Mm. mo Alio. CA and 7 SianfanL 
Stanfoixl. C/\ 

PhosiJioinatiiidc 3-kmasc <PI3K) ficitc family members tiJIcct prohrcration. apo(Mc»is and diffcr- 
Cfliiatioii in ii wiciy of lissucj;. A mic fur llw cht-ss II I>13K C2bcia in cpidcrnml liomeostiisix \m 
been suegcsicd by PI3K plwnnncolofiic bltvtuhlc, which iilHilislicji difrcrcmiailon. tmd by C2bcia 
owrexprctsion in vtiro. which induces kcKiiimvytc diflcrcniiation. Todcfnic the role of P13K C2bcta 
in cpidcnn:(t tlifrcrttitiaiioii. wc (Krfonncd 2 ittdeiximlctu approaches lo generic lossof- fund ion. 
RNA intcrfcivncc and "cncniiion of knockoui inltv. hi vitro. RNJAi -mediated C2beia knockdoivn 
failed lo exert major c(Yc<:w oiiealciiun-iniUiccd different iaiion or cell prollfcmiion. Mice pcncmtcd 
frtHn cmhry*)nic stem cells in which the C2bcin gciw had been deleted by honvologou*; rccombina- 
tiiMi also failed i«i display abntmnal dincicniiation. C2bcta-null tnutinc kcratimMryies aUo undcrvwnt 
Monnal calcium- induced diffcivniiaiinn in viiro.Coiisiiiem with this, multiple transgenic mice lines 
cxprossini; cpidcnniji-iiiriictctl C2lKia also failed lo display any disiiiptions in cptdcrmal liomeaM-v 
sis in vivo. suj:}:eMi«g that pritu' in vitro ovcrc,\i>icssioii studies were not in the range of phj-si^ilogic 
rclcvjiicc. 't hese data indicate that C2beia is dispensable for normal epidermal homeostasis and dif- 
fereiuiatiwi; however. iMMcniial redundancy iviih the oihcr class 11 PI3K expressed in epidermis, 
C2alpha. cnmint be excluded and cttrrem efforts are directed at aclucvinc simghaiKous loss of func- 
tion of both iscifonns. 
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RcsvcratroLmcdialcd modulattoti of Nl' t:» nclhlty by SlRTl in human epidermoid carcinoma 
(A431)cctls , 

Y Zhu .' L Kopclovicb.' M Athar,' AL Kim' and OR Qickci^' / Dcnmtoh^v. CofumNa Utihvrstfy 
Mrttkttl Center, Nfiv Yoi-k, A')' atu! 2 Divtsioti 4 Cum cr PrcvaitioiK NmUnud CtuKcr Instiuai; 
Heihesda. hfl) 

Rcsvennroi is a naturally occurring potyphcnoltc phyioalexin found in grapes, iwanuts. and bcmc>. 
and is known to ha\"c anli-tiunor activity. Resvcrnirol irealntcnt (25-lOOmM) of A43I cells induces 
0 1 /S coll cj'clc atrcsi. associated with the down-rcculaiion of cyclin D I and c>'clin.<lcpende«t kinases 
4/6. accomixinicd by an Increase in hypoplKKpliorj-taicd Rb. The iranscripiional factor Nuclear 
racior kappa B (NFkB) is an Impoitant regulator ofccn proliferation, and abcrram sustained NI*»rH 
activity characterizes >'arious cancel's. Acctylation as well as dcacctylation of NTKi) modulate it* 
aaivity: .sped t teal ly. dcacctylation of |j65/Rel A leads lo loss of transcriptional activity by promoi- 
ing imcraciion with NKkB. Simiins (SIRT), the mammalian Iromologs of the yeast SIU2 fam- 
ily, arc nicotinamide adenosine dinucleoiidc (NAD)-dcpcndent miclear histonc deacctylasot. SIR2 
i.s known to be involvcil in tixmscriptional silencing. DNA damage wsponws. and Icngilicning of tV-e 
lifespan of yeast. Wc tested wivcthcr nrivcratnol, fi known ijliarmacological agonist of SIRT. modu- 
lates NFk'B activity in A43 1 cells. Ressxrairol ttcatmcnt ( lOOtnM) blocked phO!iplior)'lation-dc|)cod- 
ent degradation of a NFkB inhibitor protein. iKB-a However, it induced nuclear translocation .it 
p50 and pt>5/RclA in these cells, and increased NI-kB -associated DNA binding activity, as meas- 
ured by cleetropliorctic niobiliiy shift assay. Furilwr studies showed that the re3S\*cmtrol-iiiduci'd 
NF»cB DNA-binding protein complex contained only the p50 subunii. but nciUicr pfiVRcI A, nor tlw 
oil\cr subunit$,c.RcI, RclB. oikI p52. SIRT I was fouiwl to interact directly with p65/RelA in rcsm- 
airol -treated, but not in untreated comrol cells, suggcsiing (hat SIRT I ntay dcacctylaie and deacii 
v.ite p65/RciA. These. lesufts snggcsi thai ress^iratrol has multiple cfl'ecis on the NFkU pathw.iy 
resuUing in decreased cell prolifctation which could .iccoutu for its cfTtcacy as a cancer chcJiiopiv- 
vcniivc agent. 



I'rolcln tyrosine kinnsc I»yk2 is expressed in hmnan epidermal keratlitocvtc-s «ud activated by 
stress- and differcntiation-inducinB stimuli 

li.M Schindlci-,' I- Li* and T Efimova ' / Dennufahfjy/huermt i^iedicinc. Woshmi>tott Univfrsity. Sl 
fjoiiis. MO tmd 2 Hioinalical tCfiaincct ing. Woshi»gfoti Uitivcrsify, Si. Ms. MO 
Tttt protein tyrosine kinase Pyk2 ii: a calcium -regulated kinase and a mcn»bcr of focal adircsioa pro- 
tein tyrosine kinase family. I'yk2 is suggested to fuiuriion as an integrator of luuliipic signaling path- 
ways! and may play a key role in fundanKnial cellular cvcms- Pyk2 cx|>rcssion. regulation atid futic- 
lions have not yet been chat.ictcrizcd in skin. TlHis. wc sough to investigate ihc expression and 
jjubcellular lociilizaiion of \^ k2 in human epidermis and in primaty human kcnitinocyics. and lo 
examine acti\-ation of Pyk2 by dtfTcrentiation- and stress- inducing stimuli. Wc report that tujntan 
kcratinocytes contain robust levels of endc^enous I*) l;2 protein as measured by Western blot analy- 
JUS. Pyk2 acti\-ation was cisscssed by measuring its phosphor>lation on tyrosine 402. a major amqiluis- 
phorylation site, Wc Show tlwt Pyk2 is activated in skin cells by trcaunent with regulators of kcr^ 
minocytc differentiation, inchiding TPA and calcium. Adenoviral -nKdi.iicd overcxpression of PKC 
tsofonns 5 and r\ also leads lo P) k2 activation. Interestingly, treatmcni of kcratinocytes with HjO, 
resuhs in cxtiemcly rapid (within 1 ntin). jwicni. and |w«longed {up to 4\\) activation of Pyk2. Pyk2 
distribution in human cpidcnnis and in cultured ccMs was studied by immunofluorescciKe. Pyk2 
immunoieactivity is dcicctabJc in all epidermal layers. StriktJtfiiy. wc show thai in nonttal hunwm 
cpidcnnis and in'unstiinulaicd cultured epidermal cells, I>yk2 is predoniniamly nuclear. .Sonw putw- 
tatc incmbmnc staining and diffuse O'^^plfsinic staining arc also observed. A snndl fraction of I>>'k2 
is const itutively tyrosine phospliorylaicd in epidermis and in skin cells grown under basal coiuli- 
ttons. It is localized at the sites of focal contacts and at cell borders. In sunmiaty. mir results .slww 
thai Pyk2 is expressed in epidermal cells and might be involved in kcraiinocytc differentiation and 
stress response. Further studies to define the role of Pyk2 in regulation of kcratiiuKyte function are 
underway. 
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Cn47CD25' cells pnwttotc systemic alopecia areata and CI)47CI)25' eelU blockade disensr 
onset in the C3H/HeJ mouse model ^. ^ ^ 

K McHlwce .'" V Freysehmidt-Paul." R Hoft'mann,* S Kissling.' S Hummel.- M Vit.'uxilomw ;u»tl 
M Zoellcr I Ornitatotogy, Uidversity of lirUixh Columbia. Vancouwr. iiC. CMnndtt. ?. 
Ot^nmttvhfty. Fhilip/) University, M(iit>urg. Ifcssen. Cvnittiny and .i Tunwr Defense. OA'//, 
lieidelbers, ttaden-Wumemliei^, Gennany 

Tlw potciuial for Icukocjtc transfer and blockade of alopecia areata (AA) development was exam 
incd using the C3H/HeJ mouse model by swbcuiancously injecting noiinal haired mice with m;is 
nciic bcad^njtigalcd antibodysciwratcd cell subsets fmtn AA affected mice. D/lO CDS-t- cell injccttst 
mice exhibited linir toss Uniiicd to the iitjcctlon site. In contrast, 3/10(.10a. Pc0.a3>CD4+ and l«/.\» 
{43'rf . IM).OO07) CIM+/CU25- cell injected mice dcvcto]>ed xy.sicinie AA while a con»bined inj(V.- 
lion of CD8+ and CD4-^/CD25- cells promoted AA in 5/8 mice (6.1*. I><0.0001). Injection «il 
CD4-t/CI)25+ cells blockaded systemic AA induction by CD4+/C025- cells ((VIO. OCt. P=0.0l4(Si 
The lymph nodes and skin inrittraiing leukocytes were examined by flow cytometry 20 weeks i>.ni 
cell injcaion. There was a simitg upregulation of IL-6. TKI'a. IL-12 and I l-'Ny expression in mi<c 
developing localized or systemic A A. Inctcases in co-stimulatory ligands CD40 and Cl^SO. plin 
increased lcukoc>lc apoptosis iexi.«ancc and reduced C095. C095L. and CD 1 20b expression, vwi,- 
associated widi successful s>*stcmic A A induction. Mice receiving CD4+/CU25+ cdts that did n-u 
develop AA displayed a very high expression of IL- 10 suggesting dwt the prevention of A A d*v»^ 
opmcrtt after the co-transfer of CfW+/CD25+ cells may rely on their cajmciiy to infectiously imhkV: 
regulatory IL- ID cytokine expression in a>4-i^ cclbi. The results indicate C13«+ cells may be th*-. pii 
mar\' effectors of hair loss plKnoij-pc. but systcttiic disease expression is determined by CD4+rt.:i ).? ^ 
eelU. In combination, CD4^ /CD25- and CD8+ cells act synergisitcally suggesting CD4+d),»i 
cells intlucc hair loss primarily via .ituo-rcactive CD8+ cell stintulation. ITiis pathogenic octiv ifj 
dcfmcs iticCD4+/CD35- cell population as a key component of AA and a prinw target for the di-vvl 
opmcni of therapeutic strategics. Boosting CD4+/CD25+ regnlaiory cell activity may be one mcilh^l 
of counteracting CD4+/CD2.S- pathogenicity. 



Hair growth efficacy asse-vsmcnt of a new topical minoxidil foam formulation in the stuniptail 
tttacaquc 

J Rmi d cpicii . A Wcstin and B Kolmt Pfner Conmwr Hetttiliauv. Monis Haiiis. NJ 
Tlic cunemly available topical minoxidil fornnilalions for treating pattern liair loss contain a sub- 
Ktainial proportion of propylene glycol, which makes these formulations appear oily and in some 
cases irritating to the paticm'-s scalp skin. A more cosmetically accepted and user- friendly minoxi- 
dil -Sa foam fonnulaiion devoid of propylene glycol wasdevrlopcd and tested for hair-growing effi- 
cacy. A comparison was imKle to the hair-growing efficacy obtained for a topical minoxidil 5% solu- 
tion (positive control) in a cross-ovxr design in Six stumptail macaque monkeys. The animals were 
housctl in an AAALAC-accredilcd facility. Each formulation was applied to the balding scalp of die 
animiils by painting with a hiaish. A scalp tiu^ct area of otic square inch vvxs located by pcrmaucnt 
t;uto»ing in ivdcr to fmd the idcnt ical area repeatedly over the course of the study. Hie foam is iIkiiik) 
labile and will inclt in contact with the scalp skin. For the present study the foiun was liquefied by 
warming to btxly lempcmturc before dosing. The dosing was 250 \\l once a day for four months and 
ilkw- wivsL a wash-tHtt period of three month.s. nic efficacy endpoini was \»*cighi of hairs cut from the 
i;h|;ci aica after every A weeks. *fhe accumulated hair vvcight measure during the four months was 
iiMul forcomparisoiw. Any adverse effects arising from use of the new fonnulaiions w ere also assessed. 
I hc dnsiiij; ;u;ctinicy of llw 250 ii\ dose was followed tturing a 1 7 -day period by weighing the brush 
tH-fnn; ittiti :ifti:t ui>i)lic;ni(iii and vwis fouiMl to bc around 20% (CV%). which was ctinsidcncd an 
(i.-iv.|ii:ilil»- luvunicy. 'Hic niintixidil 5% foam resulted in a ntenn hair weight over the four months 
of I ut}! ( ttiniutrcd to 9.27 mg for the positive control (p<0.03t ). Tlve forntulatitvns did not pro- 
diKv liny aiKviw <:fTcci>:. B«idy weights were in:iintaincd and scalp skin insjxctions showed normal 
rtji(ii^ii(;iin-.* ot Urn skin. It h concluded th:it the iww minoxidil 5** foam formulation is at least as 
i^llt.'i.iivi; If, (h.: ^ imntt .S'.v. inimtxidil solution in the .siuinptnit macaque . 
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Serum and glucocorticoid-Inducible kinnsc-likc kinase plaj-s a crlileal role in liair cycle ivtjtf. • 
lation and hair shaft differentiation . 
T Okad a.' Y Ishii.' K Masujin/ A Yasoshima.' K Takatto."" J Matsuda,^ A Ogiini. H N.ikay;tniij; . 
K Doi' and T Kunicda' / VrieJinary htthoiosy The Univerxiiy oj Tokyo. Tokyo, Japm, 1 
tiiomedicai Science. Vte University of Tokyo. Tokyo. Japtin. 3 Cradtmte Sc/tooi ofNaiurtd Srifiui '.. 
wtdTectinnfojiy. Oka\-attta University. Okayaim, Japttti. 4 Wm iimry Scia^ce. hlntiwial bwiutH ii/ 
infectious Dtxfoses. Tokyv. Jajian and 5 RIKEN ISiorfsotm-e Center. Tsukubo. Jaftatt ; ■ 

Recently, wc have i^poticd that a point mutation in serwtt and slncocotvcaitt iitdudi>ic tfV«iw' (/(f J 
kinase iSgkl) gene is res|)onsibIc for the severe hair coal defect in the YlK: mouse. Wc pcrfoinh-.i ft 
situ hybridization la .Sgkt inRNA in wild type mouse skin, and then niwilyscd moiphologi. itH^.; 
molccuhir characteristics of the hair follicle in the YIC (Sskr-ySskf^l In the wild type haii t.>i|i.:.: 
clc. Sgkl mRNA was found lo bc rcsirictcdly expressed in the inner root slicath (IRS) durin;-. rAiij ;;. 
to \^l<t aaagen. but the expression w.ns gradually diminished in catagcn. 'iltc detailed hismLijitviH v 
observation revealed that the YPC hair follicle regressed at postnatal day 7 (F7). and surptiwt^jf. ij 
thai the YPC still sliowcd altered hair cycling pattern characterized by drastically shortened an-tji^^ ^; 
In addition, immunohistocltcmical and uUrastruciual analy.ses revealed that titc VPC hair lollii.^-;: 
comptciely lacks in hair medulla at P.V GATA-3. which is related lo hair shaft and IRS dint tririi^ V; 
tion. was nonnally expressed in the IRS of YIK:. but nuclear accumulation of p-caicnin. whit li plj^Jt-y; 
a critical role in Wnt signaling, was reduced in YI»C at P3 ami P5. In conclusion, from tlic t)li%rttij^-.^ 
lion of Yl>C mouse {Stikt'^/Sskt'*), SGKL is considered to play a critical role in postiuital luit dii V 
differemiation ami liair o'Clc. In addition. Wnt/p-catcnin jjathvvay is suggested to bc closely irlfiiflJi 
to SGKL futtcttoti in ilic hair follicle. 
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